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BsaBI 

BsaBI 

Bglll Vspl Bfmi Mbil Xbai 



4 951 GCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCA CTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAA 
CGCATCTCCTAGCTCTAGAGCTAGGGCGCTTTAATTATGCTGAGT G AT ATC C C CTT AAC ACT CG C CT ATTGTT AAGGGG AG ATCTTT ATT 

+2 MetAlaGluGlyGlu IleThrThrPheThrAlaLeuThrGluLysPheAsnLeuProPr 

Hpal 

Hindu Smal 
Ndel Eco5 7I Hindi Aval 



5041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGGCTGAAGGGGA AATCACCACCTTTACAGCGTTAACGGAGAAATTTAACCTTCCGCC 
AAAACAAATTGAAATTCTTCCTCTATATGTATACCGACTTCCCCT TTAGTGGTGGAAATGTCGCAATTGCCTCTTTAAATTGGAAGGCGG 

+2 oGlyAsnTyrLysLysProLysLeuLeuTyrCysSerAsnGlyGly HisPheLeuArglleLeuProAspGlyThrValAapGlyThrAr 
Smal PstI 

Aval Hindi 1 1 Bfmi EcoRI Nrul 

5131 CGGGAATTACAAAAAACCCAAGCTTCTTTACTGCAGTAACGGAGG ACACTTCCTGCGAATTCTGCCAGATGGCACAGTAGATGGGACTCG 
G CC G TT AATGTTTTTTGGGTTCG AAG AAATG ACGTC ATTGC CTCC TGTGAAGGACGCTTAAGACGGTCTACCGTGTCATCTACCCTGAGC 

+2 gAspArgSerAspGlnHisIleGlnLeuGlnLeuSerAlaGluSer ValGlyGluValTyrl leLysSerThrGluThrGlyGlnTyrLe 

Sail 



Pvul Hindu Rsal 

Nrul Pvull Xmalll Hindi Mlsl Csp6I 

5221 CGATCGCTCCGACCAGCACATTCAGCTGCAACTCTCGGCCGAAAG CGTTGGAGAGGTCTATATCAAGTCGACGGAGACTGGCCAGTACCT 

GCTAGCGAGGCTGGTCGTGTAAGTCGACGTTGAGAGCCGGCTTTC GCAACCTCTCCAGATATAGTTCAGCTGCCTCTGACCGGTCATGGA 

+2 uAlaMetAspThrAspGlyLeuLeuTyrGlySerGlnThrProAsn GluGluCysLeuPheLeuGluArgLeuGluGluAsnHisTyrAs 
Styl 

Ncol Mval26 9I Xbai 



5311 TG C C ATGG ACACCG ATG GG CTT CTGT ATGG CTCACAG ACG C CTAA CGAAGAATGCTTGTTTCTAGAAAGACTAGAAGAAAACCATTACAA 
ACGGTACCTGTGGCTACCCGAAGACATACCGAGTGTCTGCGGATT G CTTCTT ACG AAC AAAG ATCTTTCTG ATCTT CTTTTGG T AATG TT 

+2 nThrTyrlleSerLysLysHisAlaGluLysAsnTrpPheValGly LeuLysLysAanGlySerCysLysArgGlyProArgThrHisTy 
Rsal 

Csp6I StuI 



5 4 01 CACGTACATATCGAAAAAACATGCAGAGAAGAACTGGTTTGTAGG CCTTAAAAAAAATGGTTCCTGTAAGCGTGGACCACGGACTCACTA 
GTGCATGTATAGCTTTTTTGTACGTCTCTTCTTGACCAAACATCC GGAATTTTTTTT AC CAAGG ACATTCG CAC CTG GTG CCTGAGTG AT 

+2 rGlyGlnLysAlalleLeuPheLeuProLeuProValSerSerAsp *** 

Sail Xmalll 
Sad . EcoRI Sad Hindu Xhol 

Mlsl EC1136II BamHI Ecll36IIHincIIHindIII NotlAval 



54 91 TGGCCAAAAGGCTATCTTGTTCCTGCCACTACCAGTGAGCTCCGA CTAAGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCAC 
ACCGGTTTTCCGATAGAACAAGGACGGTGATGGTCACTCGAGGCT GATTCCTAGGCTTAAGCTCGAGGCAGCTGTTCGAACGCCGGCGTG 



CHEMICALLY SYNTHESIZED haFGF GENE AND 
CORRESPONDING AMINO ACID SEQUENCE 



FIG. / 
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FGF fr HUMECGFB 
haFGF 1 55 
Ns. amino acid 



TTC GCC CTG ACC AAG AAT CTG CCT CCA 

TTT GCG TTA ACG AAA AAC CTT CCG CCC 

009 Oil 012 013 015 017 018 019 020 

Phe Ala Leu Thr Lys Asn Leu Pro Pro 



FGF fr HUMECGFB AAG AAG AAA CTC CTC TGT AGC GGG GGC 
haFGF 155 AAA AAA AAG CTT CTT TGC AGT GGA GGA 

K? amino acid 024 025 027 028 029 031 032 034 035 

Lys Lys Lys Leu Leu Cys Ser Gly Gly 

FGF fr HUMECGFB AGG ATC CTT CCG GTG ACA AGG GAC AGG 

haFGF 155 CGA ATT CTG CCA GTA ACT CGC GAT CGC 

J*? amino acid 039 040 041 042 046 049 050 051 052 

Arg He Leu Pro Val Thr Arg Asp Arg 



FGF fr HUMECGFB 
haFGF 155 
Ks amino acid 



FGF fr HUMECGFB 
haFGF 155 
N° amino acid 



FGF fr HUMECGFB 
haFGF 155 
N° amino acid 



FGF fr HUMECGFB 
haFGF 155 
N° amino acid 



FGF fr HUMECGFB 
haFGF 155 
Ms amino acid 



AGC 
TCC 
053 
Ser 

ACC 
ACG 
074 
Thr 

TGT 
TGC 
098 
Cys 

TCC 
TCG 
114 

Ser 

AGC 
TCC 
131 

Ser 



CAG AGT GCG GTG 
CAA TCG GCC GTT 
060 062 063 066 
Gin Ser Ala Val 

TTG GAC TTA TAC 
CTT GAT CTG TAT 
080 085 088 089 
Leu Asp Leu Tyr 



GGG GTG 
GGA GTC 
067 069 
Gly Val 



ATA AGT 
ATC TCG 
071 073 
He Ser . 



ACA CCA AAT GAG 
ACG CCT AAC GAA 
093 094 095 096 
Thr Pro Asn Glu 



TTC CTG AGG CTG GAG GAG ACC TAT 

TTT CTA AGA CTA GAA GAA ACG TAC 

100 101 103 104 105 106 111 112 

Phe Leu Arg Leu Glu Glu Thr Tyr 

AAG AAG AAT GTT CTC AAG AAG GGG 
AAA AAA AAC GTA CTT AAA AAA GGT 
115 116 121 124 126 127 128 130 
Lys Lys Asn Val Leu Lys Lys Gly 

TGC AAA CGC GGT CCT CAG AAA GCA 

TGT AAG CGT GGA CCA CAA AAG GCT 

132 133 134 135 136 142 143 144 

Cys Lys Arg Gly Pro Gin Lys Ala 



FGF fr HUMECGFB TTT CTC CCC CTG GTC TCT TCT GAT 

haFGF 155 TTC CTG CCA CTC GTG AGC TCC GAC 

Jf2 amino acid 147 148 149 150 152 153 154 155 

Phe Leu Pro Leu Val Ser Ser Asp 

MODIFICATION IN MOLECULE haFGF 155 C0D0NS. 
FGF fr HUMECGFB-THE SEQUENCE FROM GENBANK(at NCBI), haFGF 155 
-THE SEQUENCE SYNTHESIZED BY THE INVENTION AUTHORS. 



FIG. 2 
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T7term 5671. .571 7 
0pu\ 1021(5660) 
6His 5586. .5603 
^^1(5581) 
A/of 1(5573) 
Sam H 1(5541) 

3%/ 1(5446) 
A/co 1(53 14) 



/?s/l(5166) 
Hcfe 1(5071) 
T7 prom 4984. .5000 / 
lac operator 5002..5026\ 
^/Il(4965) 

^1(4776) 



M/u 1(4243) 

^<r/ 1(4229) 

A/ Ell(4061) 
lad 351 8. .4597 

4po\(A0A0) 
^1201 (4036) 
1(3832) 

/~<r<?RV(3797) 



F1 ORI 




KAN-RES 563. ..1373 



<T/<7l(1251) 



^7/1(31 86) 

Afsb 1(31 65) 
/^Ml(3137) 



ORI 

/b/l(2338) 
£s/1 1071(2375) 



FIG. 3 
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FGF-1 (154aa) PURIFICATION 



1 2 3 




LANE 1: CRUDE MEDIA: YIELD: 225 mg FGF-1 /LITER 
2: HEPARIN-SEPHAROSE COLUMN 
3: HPLC: C-18 COLUMN 

OVERALL PURIFICATION YIELD: 65% 

BIOACTIVITY: EQUI POTENT WITH FGF-1 (SIGMA CHEM) IN: 

1) 3T3 CELL PROLIFERATION ASSAY, AND 

2) RAT HIND LIMB ANGIOGENESIS ASSAY 



METHOD OF PRODUCING BIOLOGICALLY ACTIVE HUMAN ACIDIC FIBROBLAST... 

Stegmann et al. 
Appl. No.: Unknown Atty Docket: CVGENG.008CP1 

V 

5/18 



T7term 5611. .5657 
Bpu\ 1021(5600) 
6His 5526..5543 
Mo 1(5521) 
A/of 1(551 3) 
0am Hl(5481) 

5Xs/l(5386) 
/Vfcv?l(5254) 

/^/ 1(51 06) 

1(5071) 



F1 ORI 



T7 prom 4984. .5000 / 
lac operator5002..5026 \ 
^7/11(4965) 

^1(4776) 



My 1(4243) 
^5?/ 1(4229) 
£r/ Ell(4061) 
lad 351 8. .4597 
4pa\(AG40) 
0sp^ 201 (4036) 
/Sw 1(3832) 

^r<?RV(3797) 
/£?<7l(3741) 




KAN-RES 563. ..1373 

3>77<7|(1070) 

£fel(1251) 



^571(1600) 



ORI 



^/l(3186) 

A&V7l(3165) 
^Ml(3137) 



7^7/1(2338) 
Bsf\ 1071(2375) 
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BsaBI 

BsaBI 

Bglll Vspl Bfml Mbil Xbal 



4 951 GCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCA CTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAA 
CGCATCTCCTAGCTCTAGAGCTAGGGCGCTTTAATTATGCTGAGT GATATCCCCTTAACACTCGCCTATTGTTAAGGGGAGATCTTTATT 

+2 MetAsnTyrLysLys ProLysLeuLeuTyrCysSerAsnGlyGlyHisPheLeuArgll 

PstI 



Ndel Hindlll Bfml EcoRI 



5041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGAATTACAAAAA ACCCAAGCTTCTTTACTGCAGTAACGGAGGACACTTCCTGCGAAT 
AAAACAAATTGAAATTCTTCCTCTATATGTATACTTAATGTTTTT TGGGTTCGAAGAAATGACGTCATTGCCTCCTGTGAAGGACGCTTA 

+ 2 eLeuProAspGlyThrValAspGlyThrArgAspArgSerAspGin HisIleGlnLeuGlnLeuSerAlaGluSerValGlyGluValTy 

Pvul 



Nrul Pvul I Xmalll 



5131 TCTGCCAGATGGCACAGTAGATGGGACTCGCGATCGCTCCGACCA GCACATTCAGCTGCAACTCTCGGCCGAAAGCGTTGGAGAGGTCTA 
AGACGGTCTACCGTGTCATCTACCCTGAGCGCTAGCGAGGCTGGT CGTGTAAGTCGACGTTGAGAGCCGGCTTTCGCAACCTCTCCAGAT 

+ 2 rl leLysSerThrGluThrGlyGlnTyrLeuAlaMetAspThrAsp GlyLeuLeuTyrGlySerGlnThrProAsnGluGluCysLeuPh - 
Sail 



Hindu Rsal Styl 

Hindi Mlsl Csp6I Ncol Mval269I 

5221 TATCAAGTCGACGGAGACTGGCCAGTACCTTGCCATGGACACCGA TGGGCTTCTGT/4.TGGCTCACAGACGCCTAACGAAGAATGCTTGTT 
ATAGTTCAGCTGCCTCTGACCGGTCATGGAACGGTACCTGTGGCT ACCCGAAGACATACCGAGTGTCTGCGGATTGCTTCTTACGAACAA 

+ 2 eLeuGluArgLeuGluGluAsnHisTyrAsnThrTyrlleSerlvys LysHisAlaGluLysAsnTrpPheValGlyLeuIiysLysAsnGl 

Rsal 

Xbal * Csp6I StuI 



5311 TCTAGAAAGACTAGAAGAAAACCATTACAACACGTACATATCGAA AAAACATGCAGAGAAGAACTGGTTTGTAGGCCTTAAAAAAAATGG 
AGATCTTTCTGATCTTCTTTTGGTAATGTTGTGCATGTATAGCTT TTTTGTACGTCTCTTCTTGACCAAACATCCGGAATTTTTTTTACC 

+ 2 ySerCysLysArgGlyProArgThrHisTyrGlyGlnLysAlalle LeuPheLeuProLeuProValSerSerAsp* * * 

SacI 



Mlsl EC1136II BamHIEcoRI 



54 01 TTCCTGTAAGCGTGGACCACGGACTCACTATGGCCAAAAGGCTAT CTTGTTCCTGCCACTACCAGTGAGCTCCGACTAAGGATCCGAATT 
AAGGACATTCGCACCTGGTGCCTGAGTGATACCGGTTTTCCGATA G AAC AAGG ACGGTG ATGGT CACT CG AGG CTG ATTCCT AG G CTT AA 

SacI Sail 
EcoRI Hindu Xmalll Xhol 

Ecll36IIHinclIHindiri NOtI Aval 



54 91 CGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACC ACCACCACTGAGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTG 
GCTCGAGGCAGCTGTTCGAACGCCGGCGTGAGCTCGTGGTGGTGG TGGTGGTGACTCTAGGCCGACGATTGTTTCGGGCTTTCCTTCGAC 

NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED HUMAN A FGF (1 34 AMINO ACIDS) 



FIG. G 
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T7term 5629. .5675 
0pu\ 1021(5618) 
6His 5544.. 5561 
Mo 1(5539) 
A/of 1(5531 ) 
Bom Hl(5499) 

Sfu 1(5404) 
A/co 1(5272) 

/&/l(5124) 

AW? 1(5071) 

T7 prom 4984.. 5000 / 
lac operator5002..5026\ 
^/Il(4965) 

.£7/7 1(4776) 



^1(4243) 
^r/l(4229) 
Bsf EII(4061) 
lad 3518. .4597 

Apa 1(4040) 
Bsp\ 201 (4036) 
/fe-^ 1(3832) 

/T^RV(3797) 
^1(3741) 



F1 ORI 




KAN-RES 563. ..1373 



<T/<7l(1251) 



^571(1600) 



ORI 



^/l(3186) 

A/sb 1(31 65) 
/>/MI(3137) 



727/1(2338) 
Bsf\ 1071(2375) 
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BeaBI 



BsaBI 



Bglll Vspl Bfml Mbil Xbal 



4 951 GCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCA CTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAA 
CGC ATCTCCT AG CTCTAG AG CTAGGG CGCTTTAATTATG CTG AGT GATATCCCCTTAACACTCGCCTATTGTTAAGGGGAGATCTTTATT 



+2 MetPheAsnLeuPro ProGlyAsnTyrLysLysProLysLeuLeuTyrCysSerAsnGl 

Smal PstI 



Ndel Aval Hindi I I Bfml 



5041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGTTTAACCTTCC GCCCGGGAATTACAAAAAACCCAAGCTTCTTTACTGCAGTAACGG 
AAAACAAATTGAAATTCTTCCTCTATATGTATACAAATTGGAAGG CGGGCCCTTAATGTTTTTTGGGTTCGAAGAAATGACGTCATTGCC 



+2 yGlyllisPheLeuArglleLeuProAspGlyThrValAspGlyThr ArgAspArgSerAspGlnHisIleGlnLeuGlnLeuSerAlaGl 

Pvul 



EcoRI Nrul - Pvul I Xraalll 



5131 AGGACACTTCCTGCGAATTCTGCCAGATGGCACAGTAGATGGGAC TCGCGATCGCTCCGACCAGCACATTCAGCTGCAACTCTCGGCCGA 
TCCTGTGAAGGACGCTTAAGACGGTCTACCGTGTCATCTACCCTG AGCGCTAGCGAGGCTGGTCGTGTAAGTCGACGTTGAGAGCCGGCT 



+2 uSerValGlyGluValTyrlleLydSerThrGluThrGlyGlnTyr LeuAlaMet AspThrAspGlyLeuLeuTyrGlySerGlnThrPr 

Sail 



Hindi! Rsal Styl 



Hindi Mlsl Csp6I Ncol 



5221 AAGCGTTGGAGAGGTCTATATCAAGTCGACGGAGACTGGCCAGTA CCTTGCCATGGACACCGATGGGCTTCTGTATGGCTCACAGACGCC 
TTCGCAACCTCTCCAGATATAGTTCAGCTGCCTCTGACCGGTCAT GGAACGGTACCTGTGGCTACCCGAAGACATACCGAGTGTCTGCGG 



+2 0AsnGluGluCysLeuPheLeuGluArgL»euGluGluAsnHisTyr AsnThrTyrlleSerbysLysHisAlaGluLysAsnTrpPheVa 

Rsal 

Mval269I Xbal Csp6I 



5 311 TAACGAAGAATGCTTGTTTCTAGAAAGACTAGAAGAAAACCATTA CAACACGTACATATCGAAAAAACATGCAGAGAAGAACTGGTTTGT 
ATTGCTTCTTACGAACAAAGATCTTTCTGATCTTCTTTTGGTAAT GTTGTGCATGTATAGCTTTTTTGTACGTCTCTTCTTGACCAAACA 



+2 lGlyLeuLysLysAsnGlySerCysLysArgGlyProArgThrHis TyrGlyGlnLysAlalleLeuPheLeuProLeuProValSerSe 

SacI 

StuI Mlsl EC1136II 



54 01 AGGCCTTAAAAAAAATGGTTCCTGTAAGCGTGGACCACGGACTCA CTATGGCCAAAAGGCTATCTTGTTCCTGCCACTACCAGTGAGCTC 
TC CG G AAT TTTTTTTAC C AAGG AC ATTCG C ACCTGGTG C CTG AG T G AT ACCGG TTT TC CG AT AGAAC AAGG ACGGTG ATGG T C ACT CG AG 



+2 rAsp*** 

Sail 



EcoRI Sad Hindu Xmalll Xhol 

BamHI Ecll36IIHincIIHindIII Not I Aval 



54 91 CGACTAAGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCG CACTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAACA 
GCTGATTCCTAGGCTTAAGCTCGAGGCAGCTGTTCGAACGCCGGC GTGAGCTCGTGGTGGTGGTGGTGGTGACTCTAGGCCGACGATTGT 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED HUMAN A FGF (140 AMINO ACIDS) 



FIG. S 
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1 2 3 4 5 6 7 8 



ELECTROPHOREGRAMM 

1 - MOLECULAR WEIGHT KIT (94 000,67 000,43 000,30 000 
20 100, 14 4000) 

THE CULTURAL MEDIUM, CONTAINING: 

2- haFGF 134(40/z I OF THE CULTURAL MEDIUM) 

3- haFGF 140(40/* I OF THE CULTURAL MEDIUM) 

4- IFNa2B(40/z, I OF THE CULTURAL MEDIUM) 

5- haFGF 155(40/* I OF THE CULTURAL MEDIUM) 

6- HGH(40/* I OF THE CULTURAL MEDIUM) 

7- MAP(40/x I OF THE CULTURAL MEDIUM) 

8 - /S -G ALACTOSI DAS E OF E. COLI(40/i I OF THE CULTURAL MEDIUM) 



FIG. 9 
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Stc&ikinn et ul. 
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123456 78 



ELECTROPHOREGRAMM OF THE PURIEFIED PRODUCTS: 

1. -MOLECULAR WEIGHT KIT (94 000,67 000,43 000,30 000 
20 100, 14 4000) 

2- haFGF 134 

3- haFGF 140 

4- haFGF 146 

5- IFNa2B 

6- haFGF 155 

7- MAP 

8- M0LECULAR WEIGHT KIT 



l//;/ iioDOFrnonucisc biologically aci i\ r.in m.w u ink hhh< wlasi 

Stcginami d ill. 
Appl. So.: I 'nhimm Atlv Doch-f- C\ 'CI-XC.MsCPI 
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1ugm recombinant haFGF 155 

FIG. ftA 




roMTPni 



\u ii/onon >i« )/ u ( ;/ \ i ; w< k :k :au. ) .1 cn\ Fm w.\.\M :/im : i uw( ml \s i 

Sfegnniiiii et al. 
\ppl. So. ■ I biknoxai Mlv Docket: C\ CF.SC.OO^CPl 
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10 pgHBGF 1 

FIG. f2A 




without HBGF 1 



\iki i ion ()F i>i(()iH 'ci\c im )Iaxjic\i i.) acii\ i in \i\\ u:ii)tc/wi« was/ 

Stegimiiw ft ul 
\ppl. So ■ I hiknmai Af/r Docket- C\ CFM MhCPI 
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10 ug/kg HBGF-1 



FIG. fSA 




without HBGF-1 



Mil IK )/)()/■■ I'ROIHCISC BIOI.OCICAU.) ACTIVh lll'MAS ACIDIC I'IBROBIASI 

Sie«iihinn el til. 
Appl. So.- Vnknuvcn Am Docket: O'CI-yCOOSCT I 
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10 ug/kg HBGF-1 

FIG. 14A 




10 .m/kn HRGF-1 
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Score 



** 



p>0.005 




white 
no 

contrast 



myocardium myocardium IMA black: 
w/o with intravasal full 

HBGF-1 HBGF-1 contrast 



FIG. /S 
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